
SDK-2920 

2920 SYSTEM DESIGN KIT 


■ Complete 2920 program development: 

— 2920 assembly language keyboard 
— SIngle-llne assembler/dlsassembler 

— 24-character, alphanumeric display 

— 2920 memory display and modify 

— List program memory to line printer 
with symbol table 

■ Decimal-to-binary conversion program 


■ File handling capabilities: 

— Up/down load of object file to 
Intellec or audio cassette 
— Up load source file with symbol 
table to Intellec 
— 2920 EPROM programming 

■ Real-time execution of a programmed 
2920 

■ Breadboarding area 


The SDK-2920 contains all of the components required to assemble a complete single board microcom¬ 
puter system for programming and evaluation of the 2920 Analog Signal Processor. The 8085/8041A 
microcomputer-based program development section allows you to immediately enter programs in 2920 
assembly mnemonics, translate them to 2920 object code, and program the on-board 2920 EPROM. The 
kit supports basic filing options such as up/down loading to/from an Intellec, audio cassette, and Mne 
printer. The SDK-2920 also provides the user with a 2920 run mode section allowing real-time execution of 
a programmed 2920. This section comes complete with BNC connectors and Intel’s 2912 PCM line filters 
required for one input and one output network. The kit supports optional input and output circuitry on the 
run mode section. 
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FUNCTIONAL DESCRIPTION 

the SDK-2920 is a kit which includes all the 
necessary hardware and software components to 
assemble, using common laboratory tools and 
test equipment, a complete single board 2920 pro¬ 
gramming and evaluation aid. Assembly generally 
requires 4 to 8 hours, depending on the ex¬ 
perience of the user. 


The 2920 Signal Processor 

The Intel® 2920 Signal Processor is a program¬ 
mable, single chip analog and digital sigpal pro¬ 
cessor specifically designed to replace analog 
subsystems in real-time processing applications. 
Its instruction set plus the high precision (25 bits) 
digital arithmetic logic unit provides the capability 
to implement very complex subsystems. Typical 
functions performed by the 2920 include: lowpass 
and bandpass filters with up to 20 complex pole 
and/or zero pairs; threshold detectors; limiters; 
rectifiers; up to 25-bit multiplication and division; 
approximations to nonlinear functions such as 
square law and logarithm; logical operations; in¬ 
put and output multiplexing of signals; logical 
outputs for decision type processing; and analog 
outputs for multifrequency oscillators, waveform 
generators, etc. In addition, several 2920’s may be 
cascaded for very complex processing applica¬ 
tions with no loss in throughput rate. 


Tables 1 and 2 show the 2920 Instruction set and 
op codes. 


Table 1. Shift Op Codes 


Operation 

Mnemonic 

Op Code 

Scale 

Factor 

3 

2 

1 

0 

Shift Right 13 Bits 

R13 

1 

1 

0 

0 

2~i 3 

Shift Right 12 Bits 

R12 

1 

0 

1 

1 

2-12 

Shift Right 1 Bit 

R01 

0 

0 

0 

0 

2- 

No Shift 

ROO 

1 

1 

1 

1 

1 

Shift Left 1 Bit 

L01 

1 

1 

1 

0 

2 

Shift Left 2 Bits 

L02 

1 

1 

0 

1 

4 


System Software 

A compact but powerful system monitor is con¬ 
tained in 6K bytes of preprogrammed ROM. The 
monitor Includes system utilities such as com¬ 
mand interpretation, user program debugging, 
and interface controls. 

The monitor ROM devices also include a single- 
line assembler and disassembler. The assembler 
lets you enter programs in 2920 assembly lan¬ 
guage mnemonics. The disassembler supports 
debugging by letting you look at or change either 
hexadecimal values or 2920 instructions during 
program Interrogation. 
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Figure 1. 2920 Function Block Diagram (Run Mode) 
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Table 2. Instruction Set and Op Codes 


Mnemonics 


Op Codes^^l 


Operations 

Notes 

Code Condition 

ALU 

ADF 

ADK 

Digital instructions 

2,1,0 

1,0 

2,1,0 

ADD V 

110 





{Ax2^)+B-B 


SUB 

101 





B-iAxa'^) - B 


LDA 

111 





(Ax2^) + 0 - B 


XOR 

000 





(Ax2^)®B - B 


AND 

001 





(Ax2'*).B - B 


ABS 

oil 





|(Ax2N)1 - B 


ABAf''' 

100 

[3] 

[3] 

l(Ax2'^)| + B - B 


LIM 

010 





Sign(A) - ± F.S. - b''*> 


ADDCND( p 

110 





(Ax2^)-fB - B IFF DAR(K)=1 









B- BIFFDAR(K) = 0 


SUBCND( . 

101 





B-(Ax 2^^) - B & CY - DAR(K) IFF CYp= 1 

[5] 








B + (Ax 2'^) - B& CY- DAR(K) IFFCYp = 0 


LDACND( )>2> 

111 





(Ax2'^)- BIFFDAR(K)=1 









B - B IFF DAR(K) = 0 


ABAI''’>CND( P 

100 





(Ax2'^)+B-B 


XORCND( P 

000 





(Ax2'^)®B - B 


Analog Instructions 

1N(K) 



00 

0-3 

Signal sample from input channel K 


OUT(K) 



10 

0-7 . 

D/A to output channel K 


CVTS 



00 

6 

Determine sign bit 


CVT(K) 

r- 

7 ^ 

01 

0- 

■7 

Perform A/D on bit K 

rci 

EOP 

1 


do 

5 

Program counter to zero 

LbJ 

NOP 



00 

4 

No operation 


CND(K) 



1 


0- 

■7 

Select bit K for conditional Instructions 


CNDS 



00 

7 

Select sign bit for conditional instructions 



0 _ i 1 



A1 

B1 

CM 

< 


0 


2 





2 3 


B4 

A5 

B5 

o 

< 


CM 

CO 

A3 

B3 

A4 


MEMORY ADDRESSES 


4 


BO 

0 




SHF 


5 


3 

0 

E 

E 


-►l-^-ALU— I 


Note: The input pins for each nibble bit from left to right are DO, D1, D2, D3. 

NOTES: 

1. Op codes ALU and ADF are in binary notation, ADK is in decimal notation and represents the value “K” when appropriate. 

2. CND( ) can be either CND(K) or CNDS testing amplitude bits or the sign bit of the DAR respectively. 

3. Determined by analog instructions below. 

4. B is set to full scale (F.S.) amplitude with the same sign as the “A” port operand. 

5. The previous carry bit (CYp) is tested to determine the operation. The present carry bit (CY) is loaded into the Kth bit location of 
the DAR. “Present carry (CY) is generated independent of overflow. It will represent the carry (CY) of a calculated 28-bit result.” 

6. ECP will also enable overflow correction if it was disabled during a program pass. The ECP must occur in RCM location 188. 

7. Determined by digital instructions above. 

8. For SUB CNDS Cperation CY - DAR(S). 

9. Does not affect DAR. In this case, CND Is used with XCR/ABA to enable/disable the ALU overflow saturation algorithm. Use of 
either instruction causes the ALU output to roll over rather than go to full scale with sign bit preserved. An ECP instruction will 

; also enable the ALU overflow saturation algorithm. 

10. Clarification of GYqut sense for certain operations. For LDA, XCR, AND, ABS; CYqut -* 0- 


Memory 

The kit contains 1.25K bytes of RAM for 2920 pro¬ 
gram development. The RAM is used as 2920 pro¬ 
gram memory for up to a 192-Instruction 2920 pro¬ 
gram. The RAM space is also used for a symbol 
table up to 40 user defined symbols. 


User Interface 

The kit Includes a function and hex keyboard and 
a formatted 24-character, 18-segment display for 
easy 2920 code entry. The Interactive keyboard 
and display enables the system monitor to step 
the user through a command entry sequence with 
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the friendliness of a menu-driven operating sys¬ 
tem. 

Optional Interfaces 

An RS-232 or 20 mA current loop compatible CRT 
or printer may be used as a listing or file storage 
device by connecting it to the board’s serial inter¬ 
face connector and supplying -f 12 and - 12 volts 
to the board. In addition/the kit provides an audio 
cassette interface, allowing the use of an audio 
cassette as a mass storage device. 

Debugging 

Program development Is made easy by use of in¬ 
teractive error messages that will inform the user 
of Illegal entries at the time of program develop¬ 
ment. Syntax errors are checked for at time of 
EPROM programming, giving the user the option 
to continue the programming or not. 

The run-mode section allows the user to execute a 
programmed 2920 in real time, with his own input 
stimulus and output circuit or Instrumentation. 
The kit is supplied with the 2920-18 and a 5 MHz 
crystal (800 ns instructions). However, the kit will 
support the 2920-16 (600 ns instructions) with a 
6.67 MHz crystal or clock. 



Assembly and Test 

The SDK-2920 assembly manual describes assem¬ 
bly in a step-by-step process that includes check¬ 
ing segments of hardware as they are Installed. 
Building the system requires only a few common 
tools and standard instruments. 



Figure 3. Assembled SDK-2920 
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Figure 5. SDK-2920 Functional Block Diagram 
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Table 3. SDK-2920 Control Commands 


RESET - 

SHIFT — 

EDIT - 

LOAD — 

LIST - 

CONV — 

Sets the monitor to its initialization program and responds to the selection of one of the four modes. 
The display will prompt the user with EDIT? LOAD? LIST? CONV?. 

Selects the upper case characters or functions. 

Selects the edit mode, allowing for 2920 program entry and/or modification. The commands available 
in the edit mode are shown below In Table 4. 

Selects the load mode, providing for up/down loading to/from the RS-232, cassette, or the 20 mA cur¬ 
rent loop interfaces. It also provides for 2920 EPROM read, program and verify. 

Selects the list mode, providing for listing the 2920 program source code, symbol table, and 2920 hex 
code to a line printer via the RS-232 interface. 

Selects the decimal-to-binary-to-decimal conversion program. 



Table 4. Edit Mode Commands 

— 

I Cursor Right 

The blinking cursor is moved right one position unless at the end of displayed 
field. 

- 

I Cursor Left 

Blinking cursor Is moved left until the sequence number is encountered, then it 
skips to the left edge of the display. 

NEXT 

I Next Instruction 

The next 2920 instruction is displayed unless at end of memory. 

PREV 

I Previous Instruction The previous 2920 instruction is displayed unless at beginning of memory. 

LIST 

I List Memory 

Send disassembled 2920 Instructions to serial port. 

HEX/ASM 

I Mode Toggle 

Toggle edit mode between symbolic assembly and hexadecimal. 

INSRT 

] Insert Instruction 

Expand the program in memory by one location and insert a NOP at current 
memory display address. , 

DEL 

] Delete Instruction 

Contract the program in memory by one location and remove the instruction at 
the current memory display position. 


NOTE: WILL BLINK IF NOT I EDIT LOAD LIST CONV | 

SOCKETED PROPERLY V 

I 2920 = 1 AUX = 2CASS = 3 | 


AFTER (CR) 


NOTE: CAN ENTER SINGLE 
CHARACTER 


s 



1 VERIFY 2920 SOCKETED (CR)1 |T0-SDK = 1 FROM-SDK = 2 | 

1 ENTER FILE XX(CR) | 






I READ = 1 PROG/VER = 2 CMPR = 3 

1 1 1 START AUX 1 1 OBJ = 1 SOURCE = 2 | 

|TO-SDK = 1 FROMSDK = 2 1 




i 1: 1 1 _ 
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, r ^r 

1 2920 TRANSFER ACTIVE | 

1 (DATA DISPLAYED AS TRANSFERRED) 1 1 (DISPLAY BLANK) j 

__ 4- ' 

> 1 ^ __ 


I CHECKSUM = XX, (CR) | | LOAD COMPLETE (CR) | 


I XX LOADED (CR) . 


Figure 6. Load Command and Display Tree 
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SPECIFICATIONS 

Control Processor 

Intel 8085A microprocessor 
6.144 MHz clock rate 

Memory 

RAM — 1.25K-byte static 
ROM - 6K-byte 

Interfaces 

Keyboard — 28-key with shift, providing 54 func¬ 
tions and characters 
Display — 24-character, 18-segment LED 
Serial — RS-232 with user-selectable baud rate 
and 20 mA current loop 

Cassette — Hardware and software for audio cas¬ 
sette tape storage interace 

Software 

System monitor preprogrammed in ROM 
2920 assembler and disassembler preprogram¬ 
med in ROM 

Interface control software preprogrammed in 8041 
on-chip ROM 

Assembly and Test Equipment Required 

• Needle-nose pliers 

• Small Phillips screwdriver 

• Small flat-blade screwdriver 

• Small diagonal wire cutters 

• Soldering pencil, <30 watts, 1/16" diameter tip 

• Rosin-core, 60-40 solder, 0.05" diameter 

• Volt-ohm-milliameter, 1 meg ohm input imped¬ 
ance 


• Oscilloscope, 1 volt/division vertical sensitivity, 
200 /is/division sweep rate, single trace, internal 
and external triggering 

Physical Characteristics 

Length — 16 in. (40.64 cm) 

Width — 10 in. (25.40 cm) 

Height — 4 in. (10.16 cm) 

Weight — 3 lb (1.36 kg) 

Electrical Characteristics 

DC Power Requirements (supplied by user, cables 
included with the kit) 

Program Development Section: 


Voltage 

Current 

Comments 

+ 5V ± 5% 

1.0A 

Required for program development 

+ 12V ±5% 

100 mA 

Required for 2920 EPROM program¬ 
ming and RS-232 interface 

- 12V ±5% 

100 mA 

Required for RS-232 interface 

Run Mode 

Section: 

Voltage 

Current 

Comments 

+ 5V ±5% 

300 mA 

Required for operation as supplied 


200 mA 

Required for each additional 2912/ 
74LS324 pair 

-5V ±5% 

250 mA 

Required for operation as supplied 


200 mA 

Required for each additional 2912/ 
74LS324 pair 


Environmental Characteristics 

Operating Temperature — 0 to 40 °C 
Relative Humidity — 10% to 90% non-condensing 

Reference Manuais 

SDK-2920 System Design Kit User’s Guide 
SDK-2920 System Design Kit Assembly Manual 
2920 Analog Signal Processor Design Handbook 


ORDERING INFORMATION 

Part Number Description 

MCI-20-SDK 2920 System Design Kit 
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